Role and oxidation state of the pterin molybdenum cofactor of molybdenum enzymes: studies of a Drosophila melanogaster xanthine dehydrogenase (rosy) variant, GlOllE.
At time 0, the enzyme was mixed with PMS and cytochrome-c and recording started. Xanthine was added after 20-30 seconds.
Abbreviations used: PMS, phenazine methosulphate. combination of PMS and cytochrome-c, was necessary for the activation. Oxidation was not reversible with dithionite (results not shown). The nature of the group that is oxidised in the activation of the GI01 IE enzyme is obviously of much interest and may be considered in the light of available redox potential data. The oxidation is brought about by either femcyanide or a combination of PMS and cytochrome-c, though not by either of these on its own. These three reagents have redox potentials of about 1420. +SO and +250mV, respectively. It therefore seems likely that PMS is capable of oxidising the enzyme only in combination with cytochrome-c, by virtue of it, but not cytochrome-c, having the ability to react with the sensitive group, while PMS has a redox potential too low for the reaction to proceed significantly. This places the redox potential of the oxidisable group between those of PMS and cytochrome-c, i.e. between +SO and +250mV. Based on this calculation, an attractive hypothesis would be that the activation process involves oxidation of the pterin of the molybdenum cofactor from the tetrahydro to a dihydro oxidation state, a process reported to have a redox potential of +150mV in free pterins [5] . Our data therefore provide strong evidence that the pterin must be in a dihydro state for xanthine dehydrogenase to have a thctional molybdenum centre. We thank Prof R. Huber for unpublished information. the SERC for a grant and the Leverhulme Trust for an Emeritus Fellowship to R.C.B.
